Tumor necrosis factor-alpha and IFN-gamma expression in human thymus. Localization and overexpression in Down syndrome (trisomy 21).
In vitro studies suggest that TNF-alpha and IFN-gamma regulate thymocyte proliferation, but little evidence exists for the constitutive production of these cytokines in normal human thymus. In paired experiments, we examined frozen sections of postnatal human thymus from four control children and four age-matched children with Down syndrome (DS) (trisomy 21) for TNF-alpha and IFN-gamma mRNA expression using in situ hybridization. We studied thymuses from children with DS because this aneuploid condition is associated with a greatly increased incidence of infection and has abnormal thymic anatomy and patterns of thymocyte maturation. We found cells expressing constitutive levels of TNF-alpha mRNA in the trabeculae, corticomedullary junctions, and medulla of both control and DS thymuses and the number of these cells was an average of 3.9-fold higher in DS thymuses than in age-matched control thymuses. DS thymuses also contained an average of 3 fold higher numbers of cells with mast cell morphology, identified by toluidine blue histologic staining and electron microscopy. In both DS and control thymuses the mast cells colocalized with TNF-alpha mRNA-expressing cells. In addition, TNF-alpha protein- expressing cells, identified by immunohistochemistry, displayed a granular pattern of staining that is characteristic of mast cells. These results suggest that mast cells may be one source of TNF-alpha in human postnatal thymus. Discrete cells expressing IFN-gamma mRNA were distinctly localized to the cortical region of both DS and control thymuses and were 2.4-fold more abundant in DS thymuses than in the controls. Our results demonstrate, for the first time, the constitutive production and location of TNF-alpha and IFN-gamma in postnatal human thymus. The overexpression of both of these cytokines in DS thymuses suggests a dysregulation in cytokine production in DS and may provide an explanation for the abnormal thymic anatomy and thymocyte maturation associated with this syndrome.